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substantially uniform radius R 6 measured from the central 
longi tudinal axis Ii$ of the implant 52 O, such that the external 
diameter of the external thread 528 (major diameter) has an overall 
configuration that is substantially parallel to the longitudinal 
axis L 6 . It is appreciated . that the thread 5 28 can have a major 
diameter that varies with respect to the longitudinal axis L$ , such 
that the major diameter may increase from the insertion end 524 to 
the trailing end 526 or the reverse. The external thread 528 has 
a thread height measured from the body 52 2 that, increases from the 
insertion end 524 to the trailing end 52 6. 

Referring to Figure 13 , a segment of the spinal column S 
is shown with the vertebrae V* and V a in lordosis and an implant 52 0 
shown being inserted from the posterior aspect of the spinal column 
S with an instrument driver D . The implant 5:2 0 is inserted with 
the larger diameter insertion end 524 first in order to in 
initially distract apart the vertebrae V x and V 2 which then angle 
toward each other posteriorly as the implant 520 is fully inserted. 
It is appreciated that the insertion of implant 52 O does not 
require the adjacent vertebrae v 1 and V a to be placed in lordosis 
prior to insertion, as the full' insertion of the implant 520 itself 
is capable of creating the desired lordotic angular relationship of 
the two vertebrae V x and v 2 . 

in the preferred embodiment, for use in the lumbar spine, 
the implant 520 has an overall length in the ranje of approximately 
24 mm to 3 O mm, with 2 6 mm being the preferred length- The body 
522 of the implant 52 0 has a root diameter at the insertion end 524 
in the range of 12-22 mm, with 16 mm being -he preferred root 
diameter at the insertion end, and a root diameter at the trailing 
end 52 6 in the range of 10-20 mm, with 14 mm being the preferred 
diameter at the trailing end 526, In the preferred embodiment, the 
implant: 52 0 has a thread radius R tf in the range of 6 mm to 12 ram, 
with 8 mm being the preferred radius R 6 . 

Referring to Figure 14, an alternative embodiment of the 
spinal fusion implant of the present invention generally referred 
to by the numeral 620 and a partial fragmentary view of a second 

X » \ANTBN\At4BDBO\PCTHRD.APP 18 
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identical implant, generally referred to by t:he numeral 621 are 
shown. The implant 620 has a body 622 that is partially frusco- 
conical in shape similar to body 22 of implant 2 0 shown in Figure 
1, and has an insertion end 624 and a trailing end 626. The body 
622 of the implant 620 has truncated sides 670 and 672 forming 
planar surfaces that are parallel to the longitudinal axis L 7 - In 
this manner, two implants 620 and 621 may be placed side by side, 
with one of the sides 670 or 672 of each implarit with little space 
between them, such that the area of contact with the bone of the 
adjacent vertebrae is maximized- It is appreciated that the body 
622 may also be cylindrical in shape and have truncated sides 670 
and 672 . 

The implant 620 has an external thread 628 having a 
radius R« measured from the central longitudinal axis L 7 that may 
be constant, such that the major diameter or outer locus of the 
external thread 628 has an overall configuration that is 
substantially cylindrical. It is appreciated that the external 
thread 628 may have a thread radius R, that; is variable with 
respect to the longitudinal axis L 7 such that the major diameter or 
outer locus of the external thread 628 has an overall configuration 
that is substantially f rus to -conical . 

Referring to Figure 15 , an end view of the implant 620 
placed beside implant 621 is shown. The implant 620 has a thread 
radius that is substantially constant and h«is a thread height 
measured from the body 622 that is greater at the sides 670 and 
672, In this manner, two implants 620 and 621 can be placed beside 
each other with the external thread 62 8 of each implant 
interdigi tated allowing for closer adjacent placement of the two 
implants as a result of the substantial overlap of the external 
thread 628 at the side 670 or 672 of the implants. 

Referring to Figure 16, an alternative embodiment of the 
implant of the present invention is shown and generally referred to 
by the numeral 700 . The implant 70 0 is similar in configuration to 
implant 20 shown in Figure 1, except that the body 722 has an 
irregular configuration. The configuration of the body 722 has a 
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root diameter D which is variable in size throughout the length of 
the implant 700 and, as shown in this embodiment , comprises larger 
diameter portions 750 and smaller diameter portions 752 . It is 
appreciated that each of the large diameter portions 75 0 may be of 
the same or different diameter and each of the smaller diameter 
portions 752 may be of the same or different diameter. 

The outer surface of the body 722 of implant 720 may be 
filled with fusion promoting substances such that the smaller 
diameter portions 752 may hold such fusion promoting substances. 
If so filled, the composite of the implant 700 and the fusion 
promoting material could still produce an even external surface of 
the body 7 22 if so desired. 

- 33iQ e mbodiment .3 off the — fmsm-rnniral impl r mta of — cTlS 
present invention described above may be implanted with the metfiod 
described below. 

In the preferred method of the present invention , the 
diseased disc between two vertebrae is at least partially removed. 
The two vertebrae adjacent the diseased disc aj?6 then optimally 
distracted and placed in the desired amount o£ lordosis by any of 
a number of well Known means including, buc not limited to, those 
means that distract the vertebral bodies^by encaging screws placed 
into the anterior aspect of the vertebral bodies , and disc space 
distractors that are placed from tone anterior aspect of the spine 
into the disc space and are >^hen used to urge the vertebral 
endplates away from each othepf and into lordosis . When the correct 
amount of distraction atuy lordosis have been achieved at the 
affected disc level, tlysm. a frusto-conical space is created from 
anterior to posterior/between the adjacent vertebrae* The frusto- 
conical space that Jls created is greater in diameter than the disc 
space height, such that some bone is removed from each of the 
adjacent vertebrae. The created space is generally frusto-conical 
in shape, ba^ng greatest in diameter anteriorly and tapering to a 
lesser diameter posteriorly. 

/ It should be noted that where the spine is of sufficient 
width/it may be possible to prepare two such frusto-conical spaces 
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sic^e-by-side at the same disc level, allowing for/ the use of two 
implants instead of one. In ex tiler* event, once the frusto-conical 
space is prepared and. all debris removed; ttie/ implant is then 
inserted, into the prepared space across the disc/ space, penetrating 
into each of the adjacent vertebrae, from anterior to posterior. 

In the preferred embodiment , the ^diseased disc is first 
removed toy conventional discectomy. The depth of the disc space is 
then determined by direct measurement . An interspace distractor 
such as that described by Michelson in U,S. Patent Application 
Serial No. OS/396, 414 entitled Apparamis and Method of Inserting 
Spinal Implants, incorporated herein w reference, is then inserted 
into the disc space* A series of sAch dis tractors are available 
and are sequentially inserted ufritil the optimal amount of 
distraction across the disc spacrf is achieved. The interspace 
distractors utilized for this purpose are wedged so as to induce 
physiological lordosis . An outjfer sleeve is then fitted over, the 
barrel portion of the interspace distractor and firmly seated in 
engagement with the spine. As/previously described in U.S. Patent 
Application Serial No. 08/3^6,414, said outer sleeve may itself 
have extended portions capable of either maintaining or of 
obtaining and maintaining distraction. Said outer sleeve may also 
have vertebrae engaging prongs to further stabilize the outer 
sleeve to the spine and / to more rigidly control motion at the 
adjacent vertebrae. As described in U.S. Patent Application Serial 
No, 08/396,414, the Use of the extended outer sleeve with 
distractor portions actually makes it possible to achieve the 
optimal distraction and lordosis without the use of the described 
interspace distractor. However, if the interspace distractor is 
used, then the out err sleeve is fully engaged to the spine, the 
distractor is removed, and in the preferred method by use of a 
slap-hammer, engaging the most proximal aspect of the distractor. 

Referring to Figure 17, a segment of the spinal column S 
is shown with vertebrae V x and V 2 shown in lordosis adjacent to disc 
space D x and Vertebrae V 2 and V 3 shown not in lordosis, but 
relatively parallel to each other adjacent disc: space D, . A first 

1 1 \AMT1ZN\.M4BDBO\FCTHRD . APP 2 1 
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drill 810 maJcing an opening 812 across the disc spaoie D x , and into 
adjacent vertebrae and. V 2 , and a second dzril V 82 0 maicing an 

opening 822 across the disc space D 2 and into aci j afcent vertebrae V 3 
and V 3 are shown in Figure 17. In the preferred embodiment, the 
interbody spinal fusion implant itself is threaded and frus to- 
conical in shape and therefore, the remaining portion of the 
procedure will be described in regard no that/particular embodiment 
of the present invention, by way of example^ . With the disc space 
fully distracted and in anatomical lordc/sis and with the outer 
sleeve firmly engaged to the spine, it is /then desirable to prepare 
the spine for receipt of the interbody fusion implant. It is 
preferable to prepare a space across the di^c space and penetrating 
into the adjacent vertebrae which spaoe corresponds roughly to the 
root dimensions of the implant to be implanted . For this purpose, 
a stopped -out bone cutting instrument is inserted through the outer 
sleeve, the shape of the cutting portion of the first drill 510 
generally corresponding to the f ip^s to -conical shape of the root 
diameter of the implant being inserted. This instrument may take 
the form of a frusto- conical driytl or a mill and may be used to cut 
the bone by rotation, said rotation being achieved either through 
a manual handle or with power . Having prepared the space, the 
surgeon has two options . One is to remove the outer sleeve and 
then, because the implant / is itself frusto- conical , screw the 
implant in using an implant driver capable of locking to the 
implant . The other is tc6 leave the outer sleeve in place during 
the insertion of the implant . 

If per the abibve, the surgeon wishes to remove the outer 
sleeve, the insertion ybf the implant itself causes a reproduction 
of the previous distraction which is easily achieved as the implant 
itself is frusto -conical in shape and the space created by the 
removal of the bone/ to either side of the disc space essentially 
corresponds to the /root diameter of the implant such that as the 
implant is inserted, the threads are embedded into the vertebrae 
adjacent the disc^space. Once the implant is fully inserted, the 
insertion apparattus is disconnected from the implant. If the 

I « \MlTSH\AMBDBO\7CTKRO . X* 5» ~Z.~2. 
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cervical disc space is sufficiently wide from side- to/side , the 
procedure is performed in the same manner except th4t either a 
double - barrelled outer sleeve may be used or tj/e previously 
described procedure essentially performed twice ay the same disc 
level, such that a pair of implants may be insertfed side-by-side. 

in the alternative, if the surgeon wishes to leave the 
outer sleeve in place during the insertion of /the implant and if 
the implant, as per this example has both af minor and a major 
diameter such as with a threaded implant, ttten the bone removing 
portion of the drilling means needs to generally correspond to the 
root diameter of the implant while the inside diiimeter of the outer 
sleeve needs to be great enough to allow ihe passage of the major 
diameter of the implant. It is desirable to stabilize the bono 
removal instrument and to assure that it£ removes; equal portions of 
bone from each of the adjacent vertebrate. This may be achieved by 
a reduction sleeve which fits bet weep the bone removal means and 
the inner wall of the outer sl4eve and which essentially 
corresponds to the difference between the minor and major diameters 
of the implant, or some portion ot/ the drill shaft proximal to the 
cutting erica, may have a diameter/ which corresponds to ttie major- 
diameter of the implant even while the distal bone removing portion 
corresponds to the root diamet/er of the implant;. In either way,, 
the bone removal instrument iss both stabilized and centered within 
the outer sleeve . / 

The . approach to the lumbar spines may either be 
retroperitoneal, or transperitoneal . The procedure may be 

performed under direct vision, or laproscopical ly with the use of 
an endoscope. General}^ it is preferable to utilize two implants 
which are inserted in /an anterior to posterior direction, one to 
either side of the midline. The implants may be inserted using 
either a single -barrelled, or double-barrelled outer sleeve, and by 
the methods previously described in the per.ding U.S. Patent 
Application Serial/ No . 08/396,414 



[REDACTED] As also previously described, in co- 

U \AHTBM\AMBDRO\PCTH*X>.AB^ 2 3 
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pending application Serial No. 08/396,414, t:he methods can be 
utilized for the insertion of non- threaded implants in which case 
said implants are linearly advanced rather than/threaded in. And 
finally, as previously described in co-ending application 
08/390,131, the implants themselves may have truncations on the 
sides to form a planar surface parallel to trhe longitudinal axis of 
the implant, such that it is possible to fat two such implants more 
closely together by narrowing the widtja of ea:h while preserving 
their height . 

Referring again to Figure n/7 , in an alternative method of 
implant insertion, the use of at /least partially frusto- conical 
interbody spinal fusion implant/s allows for the creation of 
lordosis by the implant itself where none is present to begin with 
as with the angular relationsh/p of v 2 and V 3 shown in Figure 17. 
As per this . example, the diic space D 2 which in the preferred 
circumstance would be fully distracted but need not be, but lacking 
lordosis, could have a bore drilled across that space such that 
equal arcs of bone A A and A 2 are removed from each of the adjacent 
vertebrae V 2 and v 3 using s4 drill 820 or bone milling device capable 
of producing a cylindrical bore. Where one such boring is 
performed, it would generally be in the center line and directed 
from anterior to posterior- This might be appropriate for use in 
the cervical spine - / More commonly and as generally would be the 
rule in the lumbar ^pine , a pair of bores would be so created from 
anterior to posterior, one to each side of the midline. The 
essential feature/ here is that the vertebrae V a and V 3 , whether 
distracted from sach other or not, are essentially lacking the full 
restoration of lordosis. The use of the substantially cylindrical 
bone drill 820f provides for the removal of a generally uniform 
thickness of t/one from each of the adjacent vertebrae from anterior 
to posterior/ The insertion of a frusto- conical implant, having a 
larger diameter at its trailing edge than at itss leading edge, then 
forces the /anterior aspeccs of the adjacent vertebrae apart more so 
than the /posterior aspects where the diameter is lesser. This 
utilizes /the implant to produce the desired lordosis. 
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The method, for the insertion of the spinal fusion 
implants of the present invention from the posterior aspect of the 
spine is described in detail in co-pending patent Application 
Serial No. 08/396,414 and is incorporated herein by reference. 
Further, in the method of inserting the impla-nts of the present 
invention from the posterior aspect of the spine: , it is possible to 
place the adjacent vertebrae in lordosis j^rior to the bone removal 
step . 

Referring to Figures 18 apoTi9, spinal distractor 900 is 
shown which is used for distracting the adjacent vertebrae in 
lordosis prior to the bone removal step. The spinal distractor 900 
has a tapered insertion /end 902 to facilitate insertion, an 
instrument engaging end/9 04 , and top and bottom surfaces 9 06 and 
908. The top and l^ttora surfaces 906 and 903 are in a angular 
relationship to esfch other and are furthest apart at a point near 
the insertion ^fid 902 to produce the desired lordosis when inserted 
in the di&jeT space between two adjacent vertebrae. The top and 
bottom Surfaces 906 and 908 have surface roughenings 910 for 
engaging the bone of the adjacent/ vertebrae and stabilizing the 
>inal dl nrTnnrit°rr-~90o when insert ^d? ^ 

While the present invention has been described in detail 
with regards co the preferred embodiments, it is appreciated that 
other variations of the present invention may be devised which do 
not depart from the inventive concept of the present invention. In 
particular, it is appreciated that the various teachings described 
in regards to the specific embodiments herein may be combined in a 
variety of ways such that the features are not limited to the 
specific embodiments described above. 

Each of the features disclosed in the various embodiments 
and their functional equivalents may be combined in any combination 
sufficient to achieve the purposes of the present invention as 
described herein. 
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What is claimed, is : 

1. A frusto-conical interbody spinaX fusion :.mplant , comprising: 
a body having an insertion end, a trailing end and an outer 

surface; and p £/T2>«^rZ- 

b uiitj — migaglxiy — means ] f or engaging said implant to adjacent 
vertebrae of the spine, the outer locus of saad too no ongaging mea ns 
forming a substantially frusto-conical configuration, said implant 
being made of a material appropriate for human implantation. 

2 . The implant of claim a. in which said body has a substantially 
frusto-conical configuration. 

3 . The implant of claim 1 in which said body has a substantially 
cylindrical configuration. 

4; The spinal fusion implant of claim 1 in which said trailing 
end is larger than said insertion end. 

5. The spinal fusion implant of claim 1 in vhich said insertion 
end is larger than said trailing end. 

6. The spinal fusion implant of claim 1 in which said implant 
comprises a bone ingrowth material. 

7 . The spinal fusion implant of claim 1 in which said implant 
comprises a fusion promoting material . 



1Q 



8 . The spinal fusion itrtplant^o^ claim x in which said implant is 
at least in part bioabsorbabJ 



9. The spinal fusion implant of claim 1 having a plurality of 
openings capable retaining fusion promoting material. 
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11. The spinal fusion implant of claim in which said external 
thread has a t tire ad radius measured from the longitudinal central 
axis of said implant, said thread radius being substantially- 
uniform throughout at least a portion of said implant. 

12 . The spinal fusion implant of claim Jytf in which said external 
thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius being variable along the 
length of said implant . 

13. The spinal fusion implant of claim Ip^in which said external 
thread has a thread height measured from said body which is 
variable along the length of said implant, 

X4 # The spinal fusion implant of claim ^JB^±n which said external 
thread has a thread height measured from eaid body which is 
substantially constant along the length of said implant. 

15, The spinal fusion implant of claim 1 in which said bone - 
engaging m^nriT rnmrT^jpefl oaiff outer surface boing /porous at least 
in part . 



^arsT The spinal fusion implant of claim 1 :i-n which said bor 
engaging means comprises a plurality of posts spaced apart alon^at 
least a portion of the outer surface of said body, 

17. The spinal fusion implant of claim 16 in>*iich said plurality 
of posts have a head portion and a stem^ortiori, said head portion 
having a wider diameter than said^stem portion . 






18. The spinal fusion implant of claim l in which said bone 
engaging means comprises a mesh-like material having a plurality of 
intersticeaxfor receiving fusion promoting material . 



JEfee— spincd: — rmfcTiU f Ji — liuplcmx — of claim jC :m which said bone- 
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surface roughs: 
ntaining sax 
sent 

of said implant 




urface 






implant of cla 
ing 

22. The spinal fusion implant of claim 1 in which said implant has 
an internal chamber and an access opening for accessing said 
internal chamber. 

23 . The spinal fusion implant of claim 22 in which said internal 
chamber is capable of containing fusion promoting material. 

24. The spinal fusion implant of claim 22 in which said implant 
comprises a wall surrounding said internal chamber. 

25 . The spinal fusion implant of claim 22 in which said wall has 
a plurality of openings passing therethrough in communication with 
said internal chamber . 

26. The spinal fusion implant of claim 22 in which said implant 
has means for closing said access opening. 

27. The spinal fusion implant of claim i in which said implant 
includes an engagement means for engaging instrumentation for the 
insertion of said implant . 

2.8. The spinal fusion implant of claim 1 in which at least a 
portion of said outer surface comprises wells having at least 
partial walls. 
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29. The spinal fusion implant of claim 1 in which said implant is 
configured to be placed in close proximity :_n a side by side 
alignment to a second spinal fusion implant, said first and second 
implants when placed together having a combined overall width that 
is less than the sum of the individual maximum diameters of each of 
said first and second implants. 

30- The spinal fusion implant of claim 1 having a longitudinal 
central axis and at least one truncated side: forming a planar- 
surface parallel to said central axis . 

31. The spinal fusion implant of claim 30 in which said external 
thread has a thread height measured from said body which is 
greatest at said truncated side. 

32. A frusto- conical interbody spinal fusion implant, comprising: 
a body having an insertion end, a trailing end and an outer 

surface; and _ ^ Z^ r rZ<wrfX. TJhtlJZP ^SfT*** 1 ^ r#m*&> 

bone, engaging — means / Eor engaging said iemo^acfit" to adjacent 
vertebrae of the spine, the locus of said/^&fte — cngagi y K r 1 tuteScUiu 1 - 
forming a substantially cylindrical configuration, said implant 
being made of a material appropriate for human implantation. 

33. The implant of claim 32 in which said body has a substantially 
frusto- conical configuration. 

34 . The implant of claim 32 in which said body has at least in 
part a cylindrical configuration. 

35. The spinal fusion implant of claim 32 in which said trailing 
end is larger than said insertion end. 

36, The spinal fusion implant of claim 32 in which said insertion 
end is larger than said trailing end. 



x i \Airrart\AtiSP80\?cTHfto . 
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37. The spinal fusion implant of claim 32 in which said implant 
comprises a bone ingrowth material. 

38. The spinal fusion implant of claim 32 in which said, implant 
comprises a fusion promoting material , 

39. The spinal fusion implant of claim 32 in which said implant is 
at least in part bioabsorbabl* * J 



40. The spinal fusion implant of claim 32 having a plurality of 
openings capable retaining fusion promoting material- 




42- The spinal fusion implant of claim &± in which said external 
thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius being substantially 
uniform throughout the length of said implant . 

32^- 

43 . The spinal fusion implant of claim in which said external 

thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius being variable along at 
least a portion of said implant . 

44. The spinal fusion implant of claim in which said external 
thread has a thread height measured from said body which is 
variable along the length of said implant- 

45 . The spinal fusion implant of claim in which said external 
thread has a thread height measured from said body which is 
substantially constant along at least a portion of said implant. 
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in part . 



ant of claim 3 2 in which said bone 
s s]paced apart along^ 

er surface of 






which said plurality^ 
said hea^tSbrtion 

'an said stem portion . 

32 in w^h said bone 
erial h-aving a pXb^ality of 
promoting material 



The spinal fusion implant of clai rn^ 32 in which said bone 

✓of surf sic^roughenings for 
for maintainin^c^id irro: 
r ou ghe*f i ng s being present on at least a 
/of said outer surface of said implant . 




ySl. ■ The spinal _£u&ioji implant of claim BCJ^atrr which saicT^Tarf ace 
roughenings^£nclude a pitra^ality ofr^rtfche tings 




53. The spinal fusion implant of claim 32 in which said implant 
has an internal chamber and an access opening for accessing said 
internal chamber. 



54 . The spinal fusion implant of claim 53 in which said internal 
chamber is capable of containing fusion promoting material. 

55. The spinal fusion implant of claim 53 in which said implant 
comprises a wall surrounding said internal chamber. 

I ; \ANT£N\AMSP30\FCTHRD .APP 31 
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56. The spinal fusion implant of claim 53 in which sai<3 wall has 
a plurality of openings passing therethrough in communication with 
said- internal chamber . 

57. The spinal fusion implant Of claim 53 in which said, implant 
has means for closing said access opening. 

58. The spinal fusion implant of claim 32 in which one of said 
ends of said implant includes an engagement means for engaging 
instrumentation for the insertion of said impl.int . 

59. The spinal fusion implant of claim 32 in which at least a 
portion of said outer surface comprises wells having at least 
partial walls - 

60. The spinal fusion implant of claim 32 in which said implant is 
configured to toe placed in close proximity in a sidle toy side 
alignment- to a second spinal fusion implant, said first and second 
implants when placed together having a combined overall width that 
is less than the sum of the individual maximum diameters of each of 
said first and second implants . 

61. The spinal fusion implant of claim 32 having a longitudinal 
central axis and at least one truncated sido forming a planar 
surface parallel to said central axis . 

62. The spinal fusion implant of claim 61 in which said external 
thread has a thread height measured from said body which is 
greatest at said truncated side . 

A frus to -conical interbody spinal f usionj-mpO^ant , comprising: 
\ a body^Tavin^a substantially frusto^oniceil configuration, an 
insertion end, a trailing end and an jeJuter surface; and\ 

bone engaging me axis, for en^ging said implant to ad^veftt, 
vertebrae of the spine, the outer locus of said bone engaging means 
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forming a substantially fmsto-conical configuration, said imp X ant 
being n\de of a material appropriate for human implantation. 

64. The Spinal fusion implant of claim 63 in which said trailing 
end is larger than said, insertion end. 

65. The spinal fusion implant of claim 63 in which said insertion 
end is larger *than said trailing end. 

66. The spinal fusion implant of claim 63 in which said implant 
comprises a hone ingrowth material . 

67. The spinal fusio\ implant of claim 63 in which said implant 
comprises a fusion prombting material . 

68. The spinal fusion imprint of claim 63 in which said implant is 
at least in part bioabsorbabXe 

69. The spinal fusion implant Vf claim 63 having a plurality of 
openings capable retaining fusion promoting material. 

70. The spinal fusion implant of \claim 63 in which said hone 
engaging means comprises an external Vhread - 

71. The spinal fusion implant of claim V70 in which said external 
thread has a thread radius measured fromVho longitudinal central 
axis of said implant, said thread radAs heing substantially 
uniform throughout at least a portion of sa\d implant 

72. The spinal fusion implant of claim 70 in Wich said external 
thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius beinc- va^iatole along the 
length of said implant . 



73. The spinal fusion implant of claim 70 in which s^id external 

I t \ANTSN\AWBDSO\FCTHRP . AP» 
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thread has a thread height measured from £ aid body which is 
variable aloni the length of said implant . 

74, The spinal\fusion implant of claim 70 in which said external 
thread has a thVead height measured from s;aid body which is 
substantially constant along the length of said implant. 

75 . The spinal fusion implant of claim 63 in which said bone 
engaging means comprises said outer surface being porous at least 
in part . \ 

76. The spinal fusion \mplant of claim 63 in which said bone 
engaging means comprises a\plurality of posts spaced apart along at 
least a portion of the outer surface of said body. 

77. The spinal fusion implanAof claim 76 in which said plurality 
of posts have a head portion and a stem portion, said head portion 
having a wider diameter than saiV stem portion. 

78. The spinal fusion implant oft claim 63 in which said bone 
engaging means comprises a mesh-like flaterial having a plurality of 
interstices for receiving fusion promoting material . 

7 9 . The spinal fusion implant of claim 6 3 in which said bone 
engaging means includes a plurality of feurface roughenings for 
engaging said adjacent vertebrae and for maintaining said implant 
in place, said surfacte roughenings being pare sent on at least a 
portion of said outer surface of said implann. 

80, The spinal fusion implant of claim 79 in which said surface 
roughenings include a plurality of ratcheting*: . \ 

81. The spinal fusion implant of claim 79 in whiah said surface 
roughenings include knurling. \ 

I ! \AHT8K\AHBO^O\PCTHRD , APP 3 4 \ 
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82. The spinal fusion implant of claim 63 in which said implant 
has an internal chamber- and an access opening for accessing said 
internal chambe 

83 . The spinal fusion implant of claim 82 in which said internal 
chamber is capable\of containing fusion promoting material . 

84. The spinal fusion implant of claim 82 in which said implant 
comprises a wall surrounding said internal chamber . 

85. The spinal fusion itblant of claim 82 in which said wall has 
a plurality of openings parsing therethrough in communication with 
said internal chamber , 

86. The spinal fusion implantXof claim 82 in which said implant 
has means for closing said accesses opening . 

87. The spinal fusion implant of Vlaim 63 in which one of said 
ends of said implant includes an engagement means for engaging 
instrumentation for the insertion of said implant. 

88. The spinal fusion implant of claim \6 3 in which at least a 
portion of said outer surface comprises Veils having at least 
partial walls 

89. The spinal fusion implant of claim 63 in w.niSch said implant: is 
configured to be placed in close proximity in\a side by side 
alignment to a second spinal fusion implant, said first and second 
implants when placed together having a combined overall widnh that: 
is less than the sum of the individual maximum diameter^ of each of 
said first and second implants. 

90. The spinal fusion implant of claim 63 having a longitudinal 
central axis and at least one truncated side forming a planar 
surface parallel to said central axis. 
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914 The spinal fusion implant of claim 90 in which said, external 
cnr^ad *&ec£ a thl^ad height measured" froii^jaid body whjLcJa^is 
greatest at said truncated sic 

92. An inter-body spinal fusion implant, compiising : 

a body having a substantially cylindrical configuration, an 
insertion end, a trailing end and. an outer surface; and 

feono ong^ql rt^r — raceme I for engaging said :.mplant to adjacent 

vertebrae of the spine, the locus of said e ngaging — means 
forming a substantially cylindrical configuration, said implant 
being made of a material appropriate for human implantation. 

93. The spinal fusion implant of claim 92 in which said implant 
comprises a bone ingrowth material . 

94 „ The spinal fusion implant of claim 92 in which said implant 
comprises a fusion promoting material . 

95, The spinal fusion implant of claim 92 in which said implant is 
at least in part bioabsorbable 

96- The spinal fusion implant of claim 92 having a plurality of 
openings capable retaining fusion promoting material . 

t 97. "pile spinXj- fusion implant — of Kaira 93 in whi 
iging means cbg ^ris gy^n external thr 

98. The spinal fusion implant of claim in which said external 
thread has a thread radius measured from the longitudinal central 
axis of said implant, said, thread radius being substantially 
uniform for at least a portion of said implant.. 

99- The spinal fusion implant of claim ^pf in which said external 
thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius being variable along at 
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lease a portion of said implant < 



100. The spinal fusion implant of claim in which said external 
thread has a thread height measured from ssiid body which is 
variable along at least a portion of said implant. 

XOi. The spinal fusion implant of claim ^ in which said external 
thread has a thread height measured from said body which is 
substantially constant along the length of said implant . 



102. The spinal fusion implant of claim 93 in which said bono 
anaaainq TnP^R^ omo i H.o.LO isai ri' outer surface bei-^/porous at least 
in part . 




port 



fusion implant of claim 93^J^-^UlL!l±--^aid hone 
ses a plurality of^ts spaced apart ale 
er gu jsf^ce of said body. 




int of claim 103 in which said 
a stem portion, sa 




3 in Vhich said bone 
3_al having 
material . 





106. The Spinal fusion implant of claim 93 in which said bone 

ice 

eAgaging saia aa] acent vettewtao anu j-wj- ^maintaining 

in place, said Surface rou^nings^ing present on at least a 
portion of said/outer surface of said implant. 

107 . The spinal fu 
roughen 
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110 . The spinal fusion implant of claim 109 in which said internal 
chamber is capable of containing fusion promoting material. 

XIX, The spinal fusion implant of claim 109 ic which said implant 
comprises a wall surrounding said internal chc.iuber . 

X12 . The spinal fusion implant of claim 109 in which saicl wall has 
a plurality of openings passing therethrough in communication with 
saicl internal chamber. 

113. The spinal fusion implant of claim 109 in which said implant 
has means for closing said access opening. 

114. The spinal fusion impianfc of claim 93 in which one of said 
ends of said implant includes an engagement means for engaging 
instrumentation for the insertion of said implant. 

1X5. The spinal fusion impiant of claim 93 in which at least a 
portion of said outer surface comprises wells having at least 
partial walls . 

116. The spinal fusion implant of claim 93 in which said implant is 
configured to be placed in close proximity in a side by side 
alignment to a second spinal fusion implant, s.aid first and second 
implants when placed together having a combined overall width that 
is less than the sum of the individual maximum diameters of each of 
said first and second implants. 



I r \ANTBN\ANBDBO\PCTHRD . APP 
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117 , The spinal fusion implant of claim 93 hctving a longitudinal 
central axis and at least one truncated side forming a planar 
surface parallel to said central axis . 

118 . The spinal fusion implant of claim 117 in which said external 
thread has a thread height measured from said body which is 
greatest at said truncated side. 

119. A. f rust o- conical interbody spinal fusion implant, comprising: 
a body having a substantially frusto- conical configuration, an 

insertion end, a trailing end and an outer surface ; and 

lamina ' Engaging — moan s / for engaging said implant to adjacent 

vertebrae of the spine, said implant being made of a material 

appropriate for human implantation. 

L 120 . The ifi^iant of claim ll^irTwhich the outer>^ocu^sof said boj 
lgaq^vng- means rbcrms asams t ant i ally ftuefeo^conical conf xgupation . 

121 . The implant of claim 119 in which said the outer locus of said 

bono a ngaging means } forms a substantially cylindrical 

configuration , ^ < " ^ ^ 

122. The spinal fusion implant of claim 119 in which said insertion 
end is larger than said trailing end. 

123. The spinal fusion implant of claim 122 in which said insertion 
end comprises a tapered leading portion. 

124. The spinal fusion implant of claim 119 in which said trailing 
end is larger than said insertion end. 

125. The spinal fusion implant of claim 119 ir. which said implant 
comprises a bone ingrowth material. 

125. The spinal fusion implant of claim 119 ir. which said implant 

X I \JU4TSN\AKSPBQ - A*"P ^ ^ 
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comprises a fusion promoting material 



127. The spinal fusion implant of claim 119 in which said implant 
is at least in part bioabsorbab]^7^ 

128. The spinal fusion implant of claim 119 having a plurality of 
openings capable retaining fusion promoting material - 




130, The spinal fusion implant of claim*a«? in which said external 
thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius being substantially 
uniform throughout the length of said implant- 

I 



131. The spinal fusion implant of claim in which said external 

thread has a thread radius measured from the longitudinal central 
axis of said implant, said thread radius being variable along the 
length of said implant . 



132* The spinal fusion implant of claimJ^S in which said external 
thread has a thread height measured from said body which is 
variable along the length of said implant. 



133. The spinal fusion implant of claira in which said external 

thread has a thread height measured from said body which is 
substantially constant along the length of said implant. 

l&^S The spi nal fusion implant of claim__il9 in which said b*=*r*e 
_jm o< rmT n r ^ i i> j 1 ^^^~^^r*c*^ jM^porous at least 





IS 



^35. The spinal fusion implant_o|_claim 119 in which- — Bao^i bone 
engaging meansN^tnprises a^Turality of po^La spaced apart along 
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le^st ay^ortiqn of t*le ouc^gurf aceof^said body . 



0f36. The spinal fusion implant of claim 135 in which said plural: 
of posts i*ave aNs^ead portiop^nd a stem^ortion, said 
haviag^a, wider* diametefciian said stem portion 




implant of claim 119 in which said bone 
a mesh-liJce materialJwr^ng a •p^t-wc aj.ity of, 
.ess for receiving fu sion ix isomgting material 




13(S. The spinal fusion implant of claim 119 in which said bone 
engaging means includes a plurality of surface roj^*tenings 
engaging said adJaceftSsVertebrae and for maij^^ing said implant 
in p^L a c e^^ai d surface rottga ^nings^ ^e-^rng present on at least a 
portion of said outer surface of said implant. 




fusion implarrfe^of claim 13 8 in which said surface 
include a plurality of rs 





ant of claim 13 8 in w>£ch said surface 



141. The spinal fusion implant of claim 119 in which said implant 
has an internal chamber and an access opening for accessing said 
internal chamber . 

142. The spinal fusion implant of claim 141 in which said internal 
chamber is capable of containing- fusion promoting material . 

143. The spinal fusion implant of claim 141 in which said implant 
comprises a wall surrounding said internal chamber. 

144. The spinal fusion implant of claim 141 in which said wall has 
a plurality of openings passing therethrough in communication with 
said internal chamber. 
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145. The spinal fusion implant of claim 141 in which said implant 
Has means for closing said access opening. 

146. The spinal fusion implant of claim 119 in which one of said 
ends of said implant includes an engagement means for engaging 
instrumentation for the insertion of said impl.ant . 

147 . The spinal fusion implant of claim 119 in which at least a 
portion of said outer surface comprises wells having at least 
partial walls. 

148. The spinal fusion implant of claim 119 in which said implant 
is configured to be placed in close proximity in a side by side 
alignment to a second spinal fusion implant, said first and second 
implants when placed together having a combined overall width that 
is less than the sum of the individual maximum diameters of each of 
said first and second implants. 

149. The spinal fusion implant of claim 119 having a longitudinal 
central axis and at least one truncated si da forming a planar 
surface parallel to said central axis . 

150. The spinal fusion implant of claim 149 in which said external 
thread has a thread height measured from said body which is 
greatest at said truncated side. 

151>sA method for inserting at least one f rust o- conical spinal 
fusion\implant made of a material appropriate for human 
implan t at xbn, said implant having bone engaging means for engaging 
the adj acent\yertebrae in a segment of the spinal column, 
comprising the stfeps of: 

distracting the\vo vertebrae adjacent the diseased disc and 
placing the two vertebra\in tine desired amount of lordosis/ 

drilling a frusto- conical recipient bore across the disc space 
and into the adjacent vertebrae\said bore being at least in part 

I I \ANTEN\AHaOOO\J7CTHHD . APP 4 Z 
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greater in diameter than the disc space height such that some bone 
is removed from e\ach of the adjacent: vertebrae? and 

inserting a firusto-conical spinal fusion implant into said 

recipient bore\ 

152. The method claim\ 151 in which said bore is greatest in 
diameter anteriorly and V ape ring to a lesser diameter posteriorly. 

153. The method claim IsY in which said bore is greatest in 
diameter posteriorly and tapering to a lesser diameter anteriorly. 

154. The method of claim 151 in which said step of drilling 
includes the use of a drill having a substantially frus to- conical 
shaped bone removing means - \ 

155. The method of claim 151 in Nwhich a second spinal fusion is 
implanted across the disc space \engaging each of the adjacent 
vertebrae side by side and adjacent to said first spinal fusion 
implant, \ 

156. The method of claim 155 comprising the step of drilling a 
second recipient bore across the disc spWe partially overlapping 
said first bore, the combined width of\ saicl first and second 
recipient bores being less than the sum of the individual diameters 
of said first and second recipient bores; a\ad inserting a second 
spinal fusion implant. \ 

157. The method of claim 151 in which said method\is performed from 
the anterior aspect of the spinal column. \ 

158. The method of claim 151 in which said method is performed from 
the posterior aspect of the spinal column . \ 

159 . The method of claim 151 in which the step of drilling said 

I ! \ANTBK\AH8D8Q\PCTHRD . P ^3 \ 
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recipient bore\includee the removal of a portion of bone parallel 
to the endplates\of said adjacent vertebrae. 

160. A method for inserting at least one fmsto-conical spinal 
fusion implant made\ of a material appropriate for human 
implantation, said imp lane having bone engaging means for engaging 
the adjacent vertebrae \ in a segment of the spinal column, 
comprising the steps of: 

distracting the two veatebrae adjacent th-3 diseased disc; 
drilling a recipient bore across the disc space and into the 
adjacent vertebrae, said bore\being at least in part greater in 
diameter than the disc space height such that some bone is removed 
from each of the adjacent vertebrae; and 

inserting a frus to- conical sfcinal fusion implant into said 
recipient bore . 



161 . The method of claim 160 in wh: 
generally cylindrical in shape. 



i.ch said recipient bore is 



162. The method of claim 160 in whic 
includes the use of a drill having 
shaped bone removing means . 



said step of drilling 
>st ant ial ly cyl indr ical 



163. The method of claim 160 in which a sedond spinal fusion is 
implanted across the disc space engaging each of the adjacent 
vertebrae side by side and adjacent to said Virst spinal fusion 
implant . 

164 . The method of claim 163 comprising the sti^P of drilling a 
second recipient bore across he disc space partially overlapping 
said first bore, the combined width of said fiVst and second 
recipient bores being less than the sum of the individual diameters 
of said first and second recipient bores; and inserting a second 
spinal fusion implant. 
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165. The method ofv claim 160 in which said, method is performed tapom 
the anterior- aspect\of the spinal column. 



166, The method of claim 160 in which said method is performed from 
the posterior aspect ofVue spinal column. 



167 . The method of claim 1 
recipient: bore includes the r 
to the endplates of said ad j acerf 



in which the 




oval of a pop 



vert el 



stegf of drilling said 
■ion of bone parallel 



168. A \rus to- conical interbody spinal fusion i Tip 1 ant, comprising: 
a tAdy having an insertion end, a trailing end and an outer 

surface ; aVid 

bone Engaging means for engaging said implant to adjacent 
vertebrae ofVhe spine, the outer locus of said bone engaging means 
forming a substantially frusto- conical configuration substantially 
along a portiorAof said bone engaging means in contact with said 
adjacent vertebrae, said implant being made of a material 
appropriate for hutttbn implantation. 

169. The implant of V claim 168 in which said body has a 
substantially frusto-cokcal configuration substantially along a 
portion of said outer surface in contact with said adjacent 
vertebrae . 

170 . The implant of claim le>8 in which said body has a 
substantially cylindrical configuration substantially along a 
portion of said outer surface in\ contact with said adjacent 
vertebrae . 

171, The spinal fusion implant of claim \, 68 in which said bone 
engaging means comprises an external thread > 

172. The spinal fusion implant of claim 168 in\ which said bone 
engaging means comprises a plurality of posts spa ce\d apart along at 
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lekst a portion of the outer surface of said tody. 



173 . \The spinal fusion implant of claim 168 in wjaich said bone 
engaging means comprises a mesh-like material havi/g a plurality of 



intersticXe for receiving fusion promoting material 




174 . The spin 
engaging means 
engaging said adj^ 
in place, saicl surf" 
portion of said, outer 

175 . The spinal fusion itnp^ 
central axis and at least 
surface parallel to said centra 



in which said bone 
face roughen ings for 
intaining said implant 
present on at least a 
ant . 

168 hsving a longitudinal 
bated side forming a planar 
s . 




ad j acen 
substantia 
contact with 




vertebrae of the s 
being made of a 



-nd ^ 

implant to said adjacent 
or of saicl body, said implant 
for human implantation. 



177. The spinal fusion implant of claim 176 including a plurality 
of openings in the exterior surface of said implant. 



c 78 . The ^inal \usion implant p^cTSijn 176 in whicjj — €aid bd^e 
eri<jagi#fg means compri ses ^xa^fecteraal threa? 



implant of claim 176 in wh^rch — s^aid bone 

paced apart ale 
said body . 




* * \AWTBW\AMBPSO\PCTMRD . APP 
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180 / The ^^s^inal fusion impl^rt: — cf*£-^claitn 176 in which sa id bo ne 
engatoin^ means c&mprise^-a mesh-like mac^ial having^plurality of 
interstices for* receiving fusion promoting material 



IfiLl. The spinal fusion implant of claim 176 in/which^fiaid bone 
engaging means inclii^es a plurality of surface roughenixws for 
engaging said adjacent vertebrae and for maintaining said infant 
in place, said surf ace roughening s bein^ present on at least a- 
portion of said outer surface of saiflimplant . 

182. The spinal f 
central aacis a: 
Burkace 




I ; \AHTBW\JUlHOBO\rCTnK6 . ACP 
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ABST RA C T 

The present invention is directed to a variety of 
interbody spinal fusion implants having at least a partially 
f rust o- conical ronf i jiirnf-i nn^nni TUr i nnr rumenf =**- T ■ 11 '■ iwHunis bj^ 

w ill cli — the — implant p — — eite — pmsmfL — invention — fan — tie — jj i. j.fl, i 7-tdu <£>e> 
a chieve — a deuirfcKl anatomical lordosis of ene" spinel The spinal 
fusion implants of the present invention may be relatively solid or 
hollow and /m^avl^ur face roughenings to promote bone ingrowth 



and stability. The spinal fusion implants of the present invention 
may have wells extending into the material of the implant from the 
surface for the purpose of holding fusion promoting materials and 

to provide for areas of bone ingrowth fixation. M^variafcy — ©£ 

-1$ . . , ^ 

curf aoo irrogul - aritioo may b^ j employed tc increase implant 

stability and implant surface area, and/^" Cor the purpose of 

advancing the spinal fusion implant into the fusion site. 
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